The article covers the highlights in the development of an optimal mathematical model of business process of the budget department's work in machine-building enterprises. There has been done the analysis of basic problems in the engineering field, arising in the course of economic instability and deterioration of the business strategy. The investigation discussed is aimed to improve the competitiveness in the market and optimize the strategy of the organization's activities as a whole. Special attention is paid to the methods of mathematical modeling of business process on the basis of queuing theory to develop the authoring mathematical model. The developed model would make it possible to evaluate and optimize the performance of the budget departments of engineering enterprises.
Introduction
At the present time the unstable economic situation demands indispensable improvements in those business processes that have most influence on economic performances in the engineering industry. But in practice, approaches, applied to representation and improvement of production and implementation of business processes, in particular, the business process of construction projects in engineering, are not formalized [1] . The fact is that the well-ordered algorithm is lack, as well as, the mathematical formulation of the optimization process in the organization. The optimization will give a powerful impetus to thinking over the universal automation of the processes affecting the degradation of the whole organization. Besides, the important requirement is to improve the performance quality of the budget department and engineering organizations having regard to the competitiveness in the construction market and business efficiency index.
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The aim of the work is to develop a mathematical model of the business process of cost estimating on basis of economic and mathematical modeling. This aim would assess the significance of optimization and automation of the business process in the engineering industry.
Materials and methods
In the course of the work there were investigated the basic economic difficulties and problems having place in small-structured machine-building enterprises. Also, the analysis of problem-solving in the engineering business took place. Another important factor was to formulate the concept of business process and to review the main approaches to indicating business processes, where both, the concept of a mathematical model and a mathematical model of business process have been introduced [1] [2] [3] . The study has defined the basic concepts for developing a mathematical model of the optimization of the business process in question, using economic-mathematical methods, taking into account the authoring.
The study has examined the structure of a medium-sized engineering company and analyzed the principal business processes. Particular attention is given to key business processes within the subject area research of the engineering organization's structure. The economic-mathematical model of the business process of the budget department's work has been developed on the basis of queuing theory. The model has been justified as a means of increasing the budget department efficiency.
Conceptual framework of the problem discussed is considered as a number of objective regularities of business processes. These processes are presented as the queuing systems, according to the principles that identify the limits, structures and models of business processes.
A queuing system (QS) is defined as any system that intends for serving the arrivals, i.e. the system which, on the one part, receives mass requests (demands) for servicing, and on the other part, produces the responses. Utilization factor:
The average number of customers in the queue (average number of off-hook channels):
The average number of servers at the queuing node:
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The customer arrival rate of QS:
or:
The average time a customer spends in the system (Little's law):
The average time a customer spends in the queue in QS:
Described formulae (1-7) can be used to calculate the characteristics of any open queuing system regardless of the number of channels, customer arrivals, the law of time allocation of services, etc. For open QS without any queue limits, the following formulae are used:
Utilization factor:
System effective service rate:
The outage probability ( 0 ), the probability of failure ( fail ) and the average queue length ( ) are calculated differently depending on the type of QS (in this case QS is with limited length of the queue).
The outage probability:
where m stands for the number of QS channels; n is the greatest possible number of arrivals in the queue.
The probability of failure:
The average queue length:
RFYS On the basis of the examined indicators of the probability of the business process and its quantitative indicators, economic indicators, characterizing the operating efficiency, can also be calculated.
The economic indicators of the business process are those characteristics that can really represent incomes and costs, for example, the costs for servicing, etc. This is the result of an organization's production activities. It should also be noted, that the calculation of the economic characteristics data always depends on the exact problem statement [4] . Thus, it is possible to define the following economic indicators of the business process, which are rendered by the following formulae:
Revenue from business process response within the time T:
where γ stands for the business process capacity; C is revenue from customer's response.
The costs calculation that concern request servicing in the QS with m-services within the time T:
where serv stands for the costs that are connected with servicing a customer. It is worth noticing that there are several restrictions of the business process model.
With some degree of approximation we can assume that the current number of customers' arrivals of the prototype business process is Poisson. Moreover, with reference RFYS to the probability theory and the theory of random processes, the use of Poisson distribution provides the most stringent conditions for existing service systems. The business process of this type can have no more than n customers in the particular queue [6] . It follows that if a customer request arrives to be served at the moment when n customers are already being served in the queue -it will not be served and, accordingly, will be cut off the queue.
For this business process, presented as queuing system, there may be such number of service m, that, in case one service is added, costs for losses may not exceed the profit from their introduction [6] . But, the fact is, that the current costs service serv may increase to some degree if one additional service (staff, workplace) is introduced.
It should also be emphasized that, if the costs of one additional working service input (m + 1) are saved at m level, costs may be cut down for every service of the business process (wages or the main work process support funds). It is obvious to assume that the reduction of costs for any particular kind of working service can lead to the risk of substantial losses. Therefore, it is necessary to use part of the profit, which was obtained at service input, to offset arising losses. From the above we can conclude that a significant increase in the number of services working in the process described will be beneficial as long as the costs for losses do not exceed the profit from the service input.
Therefore, the costs of customers being served with extra serving system (workplace) can be defined as follows [4] :
where serv stands for costs of customers being served with an extra serving system (e.g. working place) in a line, excluding loss compensation; Δ , +1 stands for the value of loss compensation with extra serving systems in a line.
It is possible to calculate the income of the business process, which has been obtained as the result of customers servicing:
The indicators of economic effect occurring with an extra service in the business process can be calculated as:
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The analysis of indicators of economic effect can identify two main criteria:
• > 0, the criteria at which business process as a whole brings a good income when additional service is introduced,
• ≤ 0, the criteria at which there is no profit and the introduction of additional services is inefficient.
Results and discussion
In the process of developing a mathematical model it is worth noting, that the calculation of economic effect will reflect the actual results at optimizing the system parameters in case the number of services is being changed [5] . Moreover, the choice of the optimum alternative of the system functioning can be carried out under the following conditions: The model in question has become the principle authoring system (Figure 2 ), which involves a staged analysis of business processes in order to define optimal parameters.
Therefore, a simulation model of QS is an algorithm, reflecting QS behavior, i.e. the behavior in the period of specified customers arrivals, entering the system input.
The methodology of identification and optimization of a business process of an engineering organization has been applied for making an estimate and budget forecasting for LLC "TobolStroyService". The principle aspects of the methodology are realized in Table 1 .
It is worth mentioning that it is possible to define the total optimal parameter of the business process of an organization in the large.
Thus, in the course of conceptual modeling the optimal parameters of the business process have been found. The regular labor force makes up 7 workers, the utilization factor is 0.796; probability of servicing is up to maximum -0.97. All the data above were obtained according to the applied methodology. But, it is worth noticing, that 
Conclusion
In the course of the study a mathematical model on the base of queuing theory has been developed. The model reflects the whole work of the estimate process as a part of the production structure of an engineering organization. In accordance with the developed model, the main indicators of optimization of business processes such as quantitative indicators and economic probability have been identified and described.
These indicators provide the basis for the development of unique methods of their RFYS assessment and optimization. Moreover, they served as the basis for computer simulation in choosing the optimum number of serving workplaces and the improvement of run-time of the business process.
The main advantages of developing an optimal mathematical model practicing the economic-mathematical apparatus can be distinguished as the following:
• a detailed record of the correlations between the input and output parameters of the system;
• the absence of a requirement for a large number of input data;
• realization of business process optimization according to preset parameters in real time.
